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Introduction
RAN4 has been discussing UL timing adjustment on a beam switch. In RAN4-90, a WF [1] was approved. The WF sets to specify rules for UL timing adjustment on beam switch. The beam switch could be either due to UE autonomous decision or due to a TCI state switch. In this contribution we provide our view on these adjustments.  
Discussion

There are two scenarios that we would want to consider: 
Scenario 1: UE autonomous beam switch.  
Scenario 2: gNodeB initiated beam switch (TCI state/spatialrelation change)
In addition, the WF stipulated that we will only be defining requirements for the case where UL channel is QCL’d to the same RS on which the DL timing is being tracked.
At the UE, there are two potential scenarios which could result in large DL timing jump:1) there is a change in the path of the strongest signal from the same direction (no UE beam switch), or the UE does an autonomous beam switch. The network is not aware which of the above is causing shift in timing. For 1), we already have limits on rates at which UE can adjust its UL timing. For 2), in order to make the UE beam switch transparent to gNodeB, UE should be allowed to adjust timing in one shot. This one-shot timing adjustment can be made contingent on timing shift being greater than some threshold.
Proposal 1: UE is allowed to do a one-shot timing adjustment if the beam if the DL timing shifts by more than threshold. The value of threshold is TBD.
For the current beam the UE has timing information that is coming from its timing tracking loop and would have also accounted for the TA commands from the network. However, when switching to the new UE beam, it will only have timing from search and not any fine timing. Also, it is probable that UE cannot use the same TA command on the new beam as the current one. From UE perspective the adjustment should be based on the difference in timing obtained from search on the two beams and not include any adjustments from TA or fine timing. 
Proposal 2: The UL timing adjustment on UE beam autonomous beam switch should be based on difference between search timing on current and new beams.
For switches in Scenario 2, it would depend on if the beam corresponding to the new TCI state/spatialrelation is known or unknown. The known definition here would depend on having provided a measurement for that state in the near past. In the case where the new state is known the UE should be allowed to do a one-shot adjustment at the end of TCI state switch. 
Observation 1: For Scenario 2, the autonomous timing adjustment would depend on if the new TCI state is “known”.
The other aspect in terms of procedure, that needs to be finalized is when the UE needs to apply these timing adjustments. There are two possibilities, depending on whether the UE already knows the timing difference at the time of beam switch or if it needs to wait for the reference signal on the new beam before applying the timing adjustment. The first case would be simpler since this would mean the UE on adjustment happens at the time of beam switch and the gNodeB does not see a timing jump. For the second case, the UE would keep transmitting on UL based on timing from previous beam till it receives reference signal on DL. During this time gNodeB, seeing a timing change, may issue a TA command. If the UE applies both the TA and autonomous adjustment, the timing would again go in error. Thus, we need to study how and when the UE will apply the timing adjustment so that it doesn’t interfere with a TA command from network. 
[bookmark: _GoBack]Observation 2: The interplay between UE autonomous adjustment and TA command needs to be studied. 
Conclusion

Proposal 1: UE is allowed to do a one-shot timing adjustment if the beam if the DL timing shifts by more than threshold. The value of threshold is TBD.
Proposal 2: The UL timing adjustment on UE beam autonomous beam switch should be based on difference between search timing on current and new beams.
Observation 1: For Scenario 2, the autonomous timing adjustment would depend on if the new TCI state is “known”.
Observation 2: The interplay between UE autonomous adjustment and TA command needs to be studied. 
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